In order to study the role of non cognitive components, such as motivation, attention and emotionality, in the integration of learning and memory processes, and its neural substrates a neurogenetic approach has been followed in two genetic models, the Naples High Excitability (NHE) and Naples Low Excitability (NLE) rats using behavioral and functional imaging analysis. To this aim, adult male rats of the NHE, NLE and random-bred controls (NRB) were used in separate experiments. Behavioral analysis: rats were tested in an 8-arm radial maze (Olton-maze) with extra-maze cues. They were either kept at 80-85 % body weight (Exp. 1) or were fed ad-libitum and were given also two pieces of chocolate per day at about the testing time (Exp. 2). In both experiments, non reinforced maze exploration on day was followed by reinforcements of alley visits during shaping sessions and restriction of baited arms to a single arm. The latter was the same for each rat and differed among rats on consecutive days. The behavior was videotaped and analyzed off-line. The results indicate that (i) there was no difference among the three rat lines in working memory during non reinforced maze exploration, independent of the motivational level, (ii) at high motivational level (Exp. 1) rats of all three lines showed a higher working memory in finding the single baited arm than under low motivational level (Exp. 2), (iii) at low motivational level, both NHE/NLE showed a more stable reference memory than controls, and (iv) NHE rats paid little attention towards reinforcement upon visiting the baited arm. Functional imaging_analysis: brains were frozen, sectioned, and stained for quantitative histochemistry of cytochrome oxidase (C.O.) together with standards (brain homogenates) of known C.O. activity. Densitometric measurements converted to C.O. activity units (mmol/min/g wet weight tissue) were carried out across the anterior forebrain. Significant differences were found in medial frontal, entorhinal, and perirhinal cortex, and basolateral amygdala. NHE showed greater C.0. activity than NRB in entorhinal cortex (superficial layers) and lower activities in perirhinal cortex and basolateral amygdala. NLE showed greater C.O. activity than NRB in medial frontal cortex and lower activity in perirhinal cortex (dorsal region). Genetic selection led to greater metabolic capacity in the medial frontal cortex correlated to low behavioral reactivity and in the entorhinal cortex correlated to high behavioral reactivity. Lower metabolism in perirhinal cortex and basolateral amygdala was linked to high behavioral reactivity to spatial novelty. Thus, behavioral and functional neuroimaging analysis suggest that the neural substrates of cognitive and non cognitive components of exploration are underlied by different network operations in the neocortical and limbic cortices in the NHE and NLE rat lines.
metabolic capacity in the medial frontal cortex correlated to low behavioral reactivity and in the entorhinal cortex correlated to high behavioral reactivity. Lower metabolism in perirhinal cortex and basolateral amygdala was linked to high behavioral reactivity to spatial novelty. Thus, behavioral and functional neuroimaging analysis suggest that the neural substrates of cognitive and non cognitive components of exploration are underlied by different The normal activity patterns of dopamine cells and the determinants of these patterns are of considerable interest, as the midbrain dopamine system is implicated in behavioural reward, movement, drug addiction and schizophrenia. In slices, regular and irregular firing modes are seen, while in anaesthetised preparations bursting activity has been well characterised. In conscious animals, dopamine cells burst in response to behavioural stimuli, but little information is available on the incidence or characteristics of the different firing modes, so it is uncertain to what extent the data from reduced preparations applies to the awake animal. To investigate this, rats had microwire electrodes implanted in the substantia nigra, under general anaesthesia. Subsequent recordings (10 minutes) were obtained using standard electrophysiological procedures with the animal free to move in a perspex box, but performing no task. Fifty nine presumed dopamine cells (inhibited >50% by i.p. apomorphine, action potential >1 ms, firing rate <10 Hz) were analysed, from 7 rats. Of these, 15 (25%) had "regular" spike activity (= 2 obvious autocorrelogram peaks, mean 2.54-0.7). The mean q-1SD interpeak interval was 252.9 + 68.1 ms, consistent with the firing rate of the cells (4.0 + 0.9 Hz). These cells had a low coefficient of variation (CV; 45.7 + 21.3) and few bursts (0.1 +/-0.2 bursts/s and 8.9+ 14.2 % spikes in bursts; intra-burst firing rate 17.8 +/-3.5 Hz; burst onset =an interspike interval < 80 ms, burst end interval > 160ms). The remaining non-regular cells included "irregular" and "bursting" mode cells (burst rates ranging from 0.1 75 % spikes in bursts). Overall, the characteristics of these non-regular cells were: firing rate 3.6 +/-1.7 Hz; CV 66.0 + 21.7; spikes in bursts 25.0 +/-21.3 %; intra-burst firing frequency 21.0 +/-4.7 Hz. To compare the characteristics of these "spontaneous" bursts with those evoked by specific stimuli, we analysed 7 presumed dopamine cells excited by reward delivery during a lever-press task. The intra-burst firing rate for bursts occurring after the reward (31.9+/-8.57) was significantly higher than for bursts occurring at other times (20.1+/-2.6 Hz, p=0.01, Student's t-test). These results confirm that regular, irregular and bursting activity modes occur in the conscious rat and that "spontaneous" bursts are similar to those in reduced preparations. The higher intra-burst Recent animal studies have shown direct projections from the vestibular system to centres for cardiac and respiratory control (1). We present evidence for the existence of short latency vestibular-autonomic projections in man. The method used to stimulate the vestibular end organ was a small 'drop' of the head:; a technique which has proven effective in distinguishing vestibular from non-vestibular responses in skeletal muscle. Subjects lay supine on a bed with their head raised 10cm in a sling which released abruptly (<lms) causing the head to fall for 140ms onto the cushioned surface. Recordings were made of head acceleration, blood pressure (BP) from the radial artery, ECG, finger plethysmography, capnographic respiration. Surface emg from orbiocularis, stemmomastoid, abdominal and intercostal muscles was also monitored. The main experiment was to trigger 'drops' from the ECG R-spike and compare recordings taken pre-and post-drop. 12 normal subjects were exposed to drops timed 170ms and 570ms after a R-spike (total 16 drops). Their results were compared with those of 9 bilateral labyrinthine defective patients. Control conditions comprised: responses to a 'startle' of 110dB, kHz, 500ms duration tone also triggered by the R-spike (total 16) and 8 self released drops which were unsynchronised with the ECG. The order of dispensing drop timing and stimulus conditions was balanced within and across subjects. In a further 3 normal subjects drops were given 170, 370, 470 and 570ms after the R-spike (8 drops at each interval) to establish response latencies with precision. For normal subjects, drops timed 170ms-470ms after a heartbeat significantly shortened the mean RR interval between the immediate pre-drop heartbeat and the 1st beat after the drop. The interval between the st and 2nd post-drop beats was also shortened. Drops timed at 570ms only shortened the interval between 1st and 2nd post drop beats. In labyrinthine defective patients drops timed 170 and 570ms after a heartbeat only succeeded in reducing the RR interval between the 1st and 2nd post drop beats. Startling sound did not affect RR intervals in either normal subjects or patients. Self release increased the RR interval between the pre-and post-drop heartbeats in all subjects. Systolic BP tended to rise in response to all stimuli in all subjects but only after 2-3 heartbeats. Similarly plethysmographic responses showed peripheral constriction in all subjects for all conditions. The results demonstrate that stimulation of the vestibular organ in normal subjects is responsible the acceleration of heart rate observed at a shortest latency circa 500ms in response to a passive unexpected transient acceleration of the head. Stimulation of other sensory inputs, as with the patients, affected heart rate only after 1-1.5s. One may speculate that the vestibular system has the special function of providing a fast influence on the heart during rapid spatial reorientations.
( (1971) found that sound sequences with triadic and octave relationships were learned more rapidly than were sound sequences without such relationships. Also Schellenberg and Trehub (1994) showed that the perceptual processing of tones with simple ratio is facilitated compared with tones with a complex ratio. The auditory event-related potentials (ERPs) can reveal the physiological basis of information processing. In particular, the cognitive ERP component called mismatch negativity (MMN) may help to characterize the brain mechanisms of auditory sensory memory and involuntary attention. It is typically elicited in an unattended oddball paradigm where a stream of frequently occurring sounds ('standards') is interrupted by an infrequently presented sound ('deviant'), differing from the 'standards' in one or several physical or abstract sound parameters (for a review, see Niitinen, 1992) . A previous MMN study demonstrated that pitch discrimination is facilitated when tones were spectrally rich compared with tones that included only the fundamental frequency (Tervaniemi et al., submitted). The present study aimed at investigating whether pitch discrimination could be influenced at a pre-attentive level also by the context in which the sounds are embedded, and whether the degree of this influence is modulated by musical training. Ten musicians and ten nonmusicians were presented with two types of sound patterns in separate conditions while they were instructed to read a book of their own choice. In Scale condition, the standard sound pattern consisted of tones belonging to A major scale whereas the deviant pattern changed the mode of the pattern into A minor scale. In Compressed condition, the standard and deviant patterns consisted of tones with no musical relationship according to the Western tradition; that is, all intervals were compressed whole tone steps. The frequency change separating deviants from standards was of equal magnitude in the two conditions. The deviants elicited a statistically significant MMN in musicians and non-musicians in both Scale and Compressed conditions. The MMN amplitude was larger in Scale than in Compressed condition in both subject groups. This suggests that pitch discrimination is facilitated when tones are embedded in simple frequency ratios sequences (the ones used by Western musical tradition) rather than in complex frequency ratio ones, irrespective of the degree of musical training. (1996) have only found weak (non-significant) corroboration for left and right inferior parietal activations during a mental number comparison of two one-digit numbers. In this fMRI study (1.5 T Gyroscan NT, Philips; T2* sensitive GRE sequence; 15 transverse 7-mm slices) on n=10 right-handed male subjects we studied cerebral acitivations in a number comparison task of individual visually presented one-digit arabic numbers resp. number words being compared mentally to the standard '5' without overt response in contrast to a low level control condition, in which a small circle was presented centrally, in a box-car type run comprising six periods of 45 s each: control digits words control words digits. We also examined under which conditions the mental number line is activated even without having to perform a 'semantic' task on the numerals. Each of the following three tasks were contrasted with the above control condition: (1) passive viewing of pseudo-digits resp. pseudowords (2) passive viewing of digits resp. number words (3) mental decision about a 'surface property' of the digits (axial symmetry) resp. number words (grapheme monitoring of the letter/e/). Simple contrast comparisons provide evidence for the inferior parietal lobule (BA 40) to subserve a quantity number representation in the number comparison task both for arabic digits and to a lesser, yet significant degree for number words. In addition, a widespread network of areas is activated comprising visual processing in lateral occipital areas bilaterally (including activation of the visual number form representation in the posterior inferior temporal gyrus), and lexical and conceptual semantic processing in middle (and superior) The effect of the antipsychotic drug Sulpiride, a selective dopamime D2-receptor antagonists was studied in 22 healthy women of 24-44 years old. EEG recordings in international 10/20 system were performed before and one hour after oral treatment with Sulpiride. In addition to the spectral power distributions and spatial mapping of the spectral density of EEG rhythms we analyzed inter-and intra-hemispheres relations of electrical activity by using coherence functions. We monitored the reaction time and accuracy of the responses by a battery of simple sensorimotor tasks, that included choice reactions and tapping tests, and cognitive tasks, that included short-term visual memory tasks and tests for logical thinking. The blood pressure and heart rate were also monitored. The distribution of the EEG frequency bands was significantly altered by Sulpiride administration. In particular, at the level of the central frontal areas we observed an increase of power density of alpha-waves and slow potentials (theta-1, theta-2 and delta). This effect was more prominent in the right hemisphere. At the level of occipital areas Sulpiride provoked, in some subjects, an inversion of the hemispheric dominant power of alpha-rhythm with splitting of its spectrum into several harmonics. Another major effect of Sulpiride was the disruption of inter-hemispheric coherence, when observed in control condition. The choice reaction time between two signals was increased by the drug, but insignificant muscle relaxation was observed. It also produced a moderate decrease of the blood pressure and heart rate. 
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